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(54) Replacement led lamp assembly and modulated power intensity for light source 



(57) A light emitting diode (LED) warning signal 
light, the warning signal light comprising an array of light 
sources configured on a light support and in electrical 
communication with a controller and a power supply, 
battery, or other electrical source. The warning signal 
light provides various colored ligfit signals for independ- 
ent use or use by an emergency vehicle. These light sig- 
nals may include a stationary light, strobe light, 
revolving light, an alternating light, a flashing light, and 
an oscillating light. Additionally, the warning signal light 
may be capable of displaying symbols, reverse charac- 
ters, or an'ows. Preferably, rotating and oscillating light 



signals are produced by sequentially illuminating col- 
umns of LED's on a stationary light support. However, 
the warning signal light may also be rotated or oscillated 
via mechanical means. The warning signal light may 
also be transportable for easy connection to a stand 
such as a tripod for electrical connection to a power 
supply as a stand-alone warning signal. The controller 
may further be adapted to regulate or modulate the 
power intensity exposed to the illuminated LED*s to cre- 
ate a variable intensity light signal. 
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Description 

[0001] The present inv^ion relates to a light emit- 
ting diode (LED) warning signal light having modulated 
power intensity for use by emergency vehicles and is 
based upon Provisional U.S. Patent Application No. 
60/127,959, filed April 6, 1999, which is Incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVEimON 

[0002] Light bars or emergency lights of the type 
used on emergency vehicles such as fire trucks, police 
cars, and ambulances, utilize warning signal lights to 
produce a variety of light signals. These light signals 
involve the use of various colors and patterns. Gener- 
ally, these warning signal lights consist of revolving and 
oscillating lamps having reflective back support mem- 
bers and colored filters. 

[0003] Many problems exist with the known meth- 
ods for producing warning light signals. One particular 
problem with known light bars Is their reliance on 
mechanical components to revolve or oscillate the 
lamps to produce the desired light signal. Additionally, 
these components increase the size of the light bar or 
emergency lights which may adversely affect the vehi- 
cles aerodynamic characteristics. Moreover, there is an 
increased likelihood that a breakdown of the light bar 
will occur requiring the repair or replacement of the 
defective conponent. Finally, the known light bars 
require a relatively large amount of electrical current 
during operation. The demands upon the electrical 
power system for a vehicle may therefore exceed avail- 
able electrical resources reducing optimization of per- 
formance. 

[0004] The most common light sources being used 
in light bars or emergency lights include halogen lamps 
or gaseous discharge xenon lamps. These lamps ema- 
nate large amounts of heat which is difficult to dissipate 
from a sealed light bar or emergency light and which 
may damage the electronic circuitry contained therein. 
In addition, these lamps consume large amounts of cur- 
rent requiring a large power supply or large battery or 
electrical source which may be especially problematic 
for use with a vehicle. These lamps also generate sub- 
stantial electromagnetic emissions which may interfere 
with radio communications. Finally, these lamps, which 
are not rugged, have relatively short life cycles necessi- 
tating frequent replacement. 
[0005] Another problem with the known warning 
signal lights is the use of filters to produce a desired 
color. Filtering techniques produce more heat that must 
be dissipated. Moreover, changing the color of a light 
source requires the physical removal of the filter from 
the light bar or emergency light and the insertion of a 
new filter. Furthermore, filters fade or flake rendering 
the f 3ters unable to consistently produce a desired color 
for obsen/ation in an emergency situation. 



[0006] These problems associated with traditional 
signaling lamps are exacerbated by the fact that creat- 
ing multiple light signals requires multiple signaling 
lamps. Further, there is little flexibility in modifying the 

5 light signal created by a lamp. For example, changing a 
stationary lamp into one that rotates or oscillates would 
require a substantial modification to the light bar which 
may not be physically or economically possible. 
[0007] The present invention relates to electrical 

10 lamps; more particularly, the invention relates to high 
brightness light-emitting diode or "LED" technology 
which operate to replace gaseous discharge or incan- 
descent lamps as used as automotive turn signals, 
brake lights, and/or t}ack-up light sources. 

15 [0008] Illumination lamps for automobile turn sig- 
nals, brake lights, back-up lights, and/or marker 
lights/headlights frequently have accompanying utility 
parabolic lens/reflector enclosures which have been 
used for utility warning signals or emergency vehicle 

20 traffic signaling. 

[0009] These signaling devices as known are com- 
monly referred to as "unmarked corner tubes," "hide-a- 
way tubes," or "dome tubes ("Hide-a-Way Tubes" is a 
trade name of the Whelan Engineering Company)." 

25 These signaling devices as known frequently utilize 
xenon gaseous discharge tubes or incandescent lamps 
as the Illumination sources. 

[0010] A problem with the prior art is the cost and 
failure rate of the known "unmarked corner tubes." 

30 "hide-a-way tubes." or "dome lights." The failure rate of 
these devices frequently results in significant amounts 
of "down time" for a vehicle to effectuate replacement. 
Further, an officer is frequently unaware that a vehicle 
light is inoperative requiring replacement. This condition 

35 reduces the safety to an officer during the performance 
of his or her duties. In addition, the reduced life cycle 
and failure rate of the known illumination devices signif- 
icantly increases operational costs associated with 
material replacement and labor. A need, therefore, 

40 exists to enhance the durability, and to reduce the failure 
rate, of illumination devices while simultaneously reduc- 
ing the cost of a replacement illumination source. 
[0011] In the past, the xenon gaseous discharge 
lamps have utilized a sealed compartment, usually a 

45 gas tube, which may have been filled with a particular 
gas known to have good illuminating characteristics. 
One such gas used for tills purpose was xenon gas, 
which provides illumination when it becomes ionized by 
the appropriate voltage application. Xenon gas dis- 

50 charge lamps are used in tiie automotive industry to 
provide high intensity lighting and are used on emer- 
gency vehicles to provide a visible flashing emergency 
signal light. 

[0012] A xenon gas discharge lamp usually com- 
55 prises a gas-filled tube which has an anode element at 
one end and a cathode element at the other end. with 
both ends of the tube sealed. The anode and cathode 
elements each have an electrical conductor attached. 
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which passes through the sealed gas end of the lamp 
exterior. An ionizing trigger wire is typically wound in a 
helical manner about the exterior of the glass tube, and 
this wire is connected to a high voltage power source 
typically on the order of 10-12 kilowatts (kw). The anode 
and cathode connections are connected to a lower level 
voltage source which is sufficient to maintain illumina- 
tion of the lamp once the interior gas has been ionized 
by the high voltage source. The gas remains Ignited 
until the anode/cathode voltage is removed; and once 
the gas ionization is stopped, the lanp can be ignited 
again by reapplying the anode/cathode voltage and 
reapplying the high voltage to the trigger wire via a volt- 
age pulse. 

[0013] Xenon gas lamps are frequently made from 
glass tubes which are formed into semicircular loops to 
increase the relative light intensity from the lamp while 
maintaining a relatively small form factor. These lamps 
generate extremely high heat intensity as welt as light 
intensity, and therefore, require positioning of the lamps 
so as to not cause heat buildup in nearby components. 
The glass tube of a xenon lamp is usually mounted on a 
light-based pedestal which is sized to fit into an opening 
in the light fixture and to hold the heat generating tube 
surface in a light fixture compartment which is sepa- 
rated from other interior compartment surfaces. In a 
vehicle application, the light and base pedestal are typ- 
ically sized to fit tiirough an opening in the light fixture 
which is about 1 inch in diameter. The light fixture com- 
ponent may have a glass or plastic cover made from 
colored material so as to produce a colored lighting 
effect when the lamp is ignited. Xenon gas discharge 
lamps naturally produce white light, which may be mod- 
ified to produce a colored light, of lesser intensity, by 
placing the xenon lanrp In a fixture having a colored 
lens. The glass tube of the xenon lamp may also be 
painted or othenvise colored to produce a similar result, 
although the light Illumination from the tube tends to 
dominate the coloring; and the light may actually have a 
colored tint appearance rather than a solid colored light 
The color blue is particularly hard to produce in this 
manner. 

[0014] Because a pretended use of xenon lamps Is 
in connection with emergency vehicles, it is particularly 
important that tiie lamp be capable of producing Intense 
coloring associated with emergency vehicles, i.e., red. 
blue, amber, green, and clear. 
[0015] When xenon lamps are mounted In vehicles, 
some care nrujst be taken to reduce the con^oding 
effects of water and various chemicals, including road 
salt, which might contaminate the light fixture. Corrosive 
effects may destroy tiie trigger wire and tiie wire con- 
tacts leading to the anode and cathode. Corrosion is 
enhanced because of the high heat generating charac- 
teristics of the lamp which may heat the air inside the 
lamp fixture when the lamp is in use, and ttiis heated air 
may condense when the lamp is off to buildup moisture 
inside the fixture. The buildup of moisture may result In 



tiie shorting out of the electrical wires and degrade the 
performance of the emission wire, sometimes prevent- 
ing proper ionization of tiie gas within tiie xenon gas dis- 
charge lamp. 

5 [0016] Warning lights, due to the type of light 
source utilized, may be relatively large in size which in 
turn may have adverse affects upon adjacent opera- 
tional components. In addition, tiiere is an increased 
likelihood for a breakdown requiring repair or replace- 

10 ment of enlarged components. 

[0017] The known warning signal lamps generally 
emanate large amounts of heat which is difficult to dis^ 
sipate from the sealed light bar or emergency light area 
and may damage the electronic circuitry contained 

15 therein. 

[0018] Another problem with the known warning 
signal lights is the use of rotational and/or oscillating 
mechanisms which are utilized to impart a rotational or 
oscillating movement to a tight source for observation 

20 during emergency situations. These mechanical 
devices are frequentiy cumbersome and difficult to 
Incorporate and couple into various locations about a 
vehicle due to the size of tiie device. These mechanical 
devices also frequently require a relatively large power 

25 supply to engage and operate the device to impart rota- 
tional and/or oscillating movement for a light source. 
Power consumption of eiectrical components for an 
emergency v^icle is of priniary consideration for vehi- 
cle operators. 

30 [0019] Another problem with the known warning 
signal lights is the absence of flexibility for the provision 
of variable intensity for the light sources to increase tiie 
number of available distinct and independent visual light 
effects. In certain situations it may be desirable to pre- 
ss vide a variable intensity for a light signal or a modulated 
intensity for a light signal to provide a unique light effect 
to fecilitate observation by an individual. In addition, tiie 
provision of a variable or modulated intensity for a light 
signal may further enhance the ability to provide a 
40 unique desired light effect for observation by an individ- 
ual. 

[0020] No warning lights are known which are flexi- 
ble and which utilize a variable light Intensity to modify a 
standard lighting effect. The warning lights as known 

45 are generally llnruted to a flashing light signal. AKema- 
tively, otfier warning signal lights may provide a sequen- 
tial illumination of light sources. No warning or utility 
light signals are known which simultaneously provide for 
modulated and/or variable power intensity for a known 

50 type of light signal to create a unique and desirable type 
of lighting effect. 

[0021] No warning signal lights are known which 
provide an irregular or random light intensity to a warn- 
ing signal light to provide a desired lighting effect. Also. 
55 no warning light signals are known which provide a reg- 
ular pattern of variable or modulated light Intensity for a 
warning signal light to provide a desired type of lighting 
effect Further, no warning light signals known which 
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combine a type of light effect with either irregular varia- 
ble light intensity or regular modulated light intensity to 
provide a unique and desired combination lighting 
effect. 

[0022] It may also be necessary to provide alterna- 
tive colored LED light sources which may be electrically 
controlled for the provision of any desired pattern of light 
signals such as flashing, oscillating, modulating, rota- 
tional, alternating, and/or strobe light effects without the 
necessity of spatially inefficient and bulky mechanical 
rotational devices. In this regard, a need exists to pro- 
vide a spatially and electrically efficient LED light source 
for use on an emergency or utility vehicle which pro- 
vides the appearance of rotation without the necessity 
of a mechanical rotational device. In addition, a need 
exists to provide a spatially and electrically efficient LED 
light source for use on an emergency vehicle which pro- 
vides a flashing, modulated, oscillating, rotational, alter- 
nating, and/or strobe light effects without the necessity 
of mechanical devices. 

[0023] In view of the above, there is a need for a 
warning signal light that: 

(1) Is capable of producing multiple light signals; 

(2) Produces the appearance of a revolving or oscil- 
lating light signal without relying upon mechanical 
components; 

(3) Generates little heat; 

(4) Uses substantially less electrical current; 

(5) Produces significantly reduced amounts of elec- 
tromagnetic emissions; 

(6) is rugged and has a long life cycle; 

(7) Produces a truer light output color without the 
use of filters; 

(8) Reduces current draw upon an emergency vehi- 
cle power supply; 

(9) Is positionable at a variety of locations about an 
emergency vehicle; and 

(10) Provides variable power intensity to the light 
source without adversely affecting the vehicle oper- 
ator's ability to observe objects while seated within 
the interior of the vehicle 

GENERAL DESCRiP-nON OF THE INVENTION 

[0024] According to the invention, there is provided 
a light emitting diode (LED) warning signal light which 
may be depicted in several embodiments. In general, 
the warning signal light may be formed of an array of 
light sources configured on a light support and In elec- 
trical communication with a controller and a power sup- 
ply, battery, or other electrical source. The warning 
signal light may provide various colored light signals for 
use by an emergency vehicle. These light signals may 
include a stationary light, a strobe light, a revolving light, 
a flashing light, a modulated or variable intensity light, 
an oscillating light, an aftemating light, and/or any com- 
bination thereof. Additionally, the warning signal light 



may be capable of displaying symt>ols, characters, or 
arrows. Preferably, rotating and osdliating light signals 
are produced by sequentially illuminating columns of 
LED's on a stationary light support. However, the warn- 

5 ing signal light may also be rotated or oscillated via 
mechanical means. The warning signal light may also 
be transportable for easy connection to a stand such as 
a tripod for electrical connection to a power SLg3ply, bat- 
tery, or other electrical source as a remote stand-alone 

10 signaling device. 

[0025] For the replacement LED lamp, extending 
from the standard mounting base may be a light source 
which one or a plurality of LED lamp modules which 
may be formed of the same or different colors as 

15 desired by an individual. Additionally, rotating and oscil- 
lating light signals may be produced by substitution of 
an LED light source in an oscillating or reflective light 
assenft)ly In addition, the warning signal fight arxi/or 
replacement warning signal light may be electrically 

20 coupled to a controller used to modulate the power 
intensity for the light sources to provide for various pat- 
terns of illumination to create an illusion of rotation or 
other type of illusion for the warning signal light without 
the use of mechanical devices for rotation and/or oscil- 

25 lation motion. 

[0026] It is also necessary to provide alternative 
colored LED light sources which may be electrically 
controlled for the provision of any desired pattern of light 
signals such as flashing, oscillating, modulating, rota- 

30 tional. alternating, and/or strobe light effects without the 
necessity of spatially inefficient and bulky mechanical 
rotational devices. In this regard, a need exists to pro- 
vide a spatially and electrically efficient LED light source 
for use on an emergency vehicle which provides a 

35 desired appearance without the necessity of a mechan- 
ical device. In addition, a need exists to provide a spa- 
tially and electrically efficient LED light source for use 
on an emergency vehicle which provides a flashing, 
modulated, oscillating, alternating and/or strobe light 

40 effect without the necessity of mechanical devices. 
[0027] Alternatively, the reflective light assembly 
may be stationary. The reflective light assembly may 
also rotate about a stationary light source. In another 
alternative embodiment, the reflective assembly may be 

45 positioned at an acute angle approximately 45** above a 
stationary LED panel or a solitary light source where the 
reflector is rotated about a pivot point and axis to create 
tiie appearance of rotation for the light source. The light 
source may be utilized in conjunction with the reflective 

50 assembly and may also be electrically coupled to a con- 
troller for tiie provision of pulsating. variat)le. and/or 
modulated light intensity for observation by an individ- 
ual. 

[0028] The controller is preferably in electrical com- 
55 munication with the power supply and the LED's to mod- 
ulate the power intensity for the LED light sources for 
variable illumination of the LED light sources to provide 
for the appearance of rotation, pulsation, oscillation, 
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strobe, flashing, alternating, and/or stationary light with- 
out the nec^ity for mechanical devices. 
[0029] An advantage of the present invention is to 
provide a warning signal light capable of simulating a 
revolving or oscillating light signals without the use of 
mechanical components. 

[0030] Another advantage of the present invention 
is that the warning signal light is capable of producing 
several different types of light signals. 
[0031 ] Still another advantage of the present inven- 
tion is to be rugged and have a relatively longer life 
cycle than traditional warning signal lights. 
[0032] Still another advantage of the present inven- 
tion is to produce a truer or pure light output color with- 
out the use of filters. 

[0033] Still another advantage of the present inven- 
tion is to allow the user to adjust the color of the light sig- 
nal without having to make a physical adjustment from a 
multi-colored panel. 

[0034] Still another advantage of the present inven- 
tion is that it may be formed into various shapes. This 
allows the invention to be customized for the particular 
need. 

[0035] Still another advantage of the present inven- 
tion is that the light signal produced may be easily cus- 
tomized by the user via a controller or microprocessor. 
[0036] Still another principal advantage of the 
present invention is the provision of an LED light source 
which is formed of a relatively simple and inexpensive 
design, construction, and operation and which fulfills the 
intended purpose without fear of failure or injury to per- 
sons and/or damage to property. 
[0037] Still another principal advantage of the 
present invention is the provision of an LED light source 
which is flexible and which may easily replace existing 
illumination devices used as turn signals, brake lights, 
back-up lights, marker lights, and headlights in utility 
lens/reflector enclosures. 

[0038] Still another principal advantage of the 
present invention is the provision of an LED light source 
for creation of bright bursts of intense colored light to 
enhance the visibility and safety of a vehicle in an emer- 
gency signaling situation. 

[0039] Still anotiier principal advantage of the 
present invention is the provision of an LED light source 
which is flexible and may easily replace existing illumi- 
nation devices at a much more economic expense and 
further having a reduced failure rate. 
[0040] Still another principal advantage of the 
present invention is the provision of an LED light source 
whidi produces brilliant lighting in any of the colors 
associated with an emergency vehicle light signal such 
as red. blue, amber, green, and/or white. 
[0041] Still anotiier principal advantage of the 
present invention is the provision of an LED light source 
which is highly resistant to corrosive effects and which is 
impennous to moisture build-up. 
[0042] Still another principal advantage of the 



present invention is the provision of an LED light source 
which has an extended life cycle and continues to oper- 
ate at maximum efficiency throughout its life cyde. 
[0043] Still anotiier principal advantage of tiie 

5 present invention is the provision of an LED light source 
which draws less current and/or has a reduced power 
requirement from a power source for a vehicle. 
[0044] Still another principal advantage of tiie 
present invention is the provision of an LED light source 

10 having improved reliability as compared to xenon gase- 
ous discharge lamps and/or incandescent lamps as cur- 
rentiy used on emergency vehicles. 
[0045] Still another principal advantage of the 
present invention is the provision of an LED light source 

75 which is simple and may facilitate the ease of installa- 
tion and replacement of a xenon and/or incandescent 
light source from a motor vehicle. 
[0046] Still another principal advantage of tiie 
present invention is the provision of an LED light source 

20 which reduces RF emissions which may interfere witii 
other radio and electronic equipment in an emergency 
vehicle. 

[0047] Still another principal advantage of tiie 
present invention is the provision of an LED light source 

25 which functions under cooler operating temperatures 
and conditions thereby minimizing the exposure of heat 
to adjacent component parts which, in turn, reduces 
damage caused by excessive heat. 
[0048] Still another principal advantage of tiie 

30 present invention is the provision of an LED light source 
having simplified circuitry for operation as compared to 
xenon gaseous discharge lamps and/or incandescent 
lamps as used with an emergency vehicle. 
[0049] Still another principal advantage of tiie 

35 present invention is tiie provision of an LED light source 
which is flexible and which may be connected to a mod- 
ulated power source to modulate the power intensity for 
tiie light source to provide the appearance of rotation 
and/or oscillation wittiout tiie use of mechanical rota- 

40 tional or oscillating devices. 

[0050] Still another principal advantage of the 
present invention is tiie provision of a warning signal 
light which may be easily visualized during emergency 
situations thereby enhancing the safety of emergency 

45 personnel. 

[0051] Still another principal advantage of tiie 
present invention is tiie provision of a warning signal 
light which includes LED technology and which is oper- 
ated by a confroller to provide any desired type or color 

so of light signal including but not limited to rotational, pul- 
sating, oscillating, strobe, flashing, alternating, and/or 
stationary lights without the necessity for mechanical 
devices. 

[0052] Still another principal advantage of the 
55 present invention tiie provision of a warning signal 
light which is capable of simultaneously producing sev- 
eral different types of light signals. 
[0053] A feature of tiie invention is a plurality of light 
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emitting diodes (LED's), integral to a circuit board, 
where the LED*s are aligned in vertical columns and 
horizontal rows. 

[0054] Another feature of the invention is the 
mounting of a panel of LED's to a mechanical device 
which rotates or oscillates the panel during use as a 
warning signal light on an emergency vehicle. 
[0055] Yet another feature of the invention is the 
provision of a plurality of LED's mounted to a flexible cir- 
cuit board which may be manipulated into any desired 
configuration and which may be used as a stationary, 
rotating, or oscillating signal light by an emergency vehi- 
cle. 

[0056] Yet another feature of the invention is the 
provision of an LED support member supporting an 
array of colored LED's and a controller capable of selec- 
tively illuminating tiie LED's of the same color to pro- 
duce a single or mixed colored light signal. 
[0057] Still another feature of the invention is the 
provision of a light emitting diode support member hav- 
ing an anray of LED's disposed about a front surface 
consisting of at least two sides and a controller capable 
of producing light signals on each side which are inde- 
pendent of each other. 

[0058] Still another feature of the invention is the 
provision of an LED support member having an array of 
LED*s angularly offset with respect to the LED support 
member for the provision of a horizontal light signal as 
viewed by an individuai when the LED support member 
is mounted within tiie interior of the Ibnward or rear 
windshield of a vehicle. 

[0059] Still another feature of the invention is the 
provision of an LED support member which may be eas- 
ily connectable and/or removed from a transportable 
support such as a tripod for placement of an LED warn- 
ing signal light at any location as desired by an Individ- 
ual. 

[0060] Still another feature of the invention is the 
provision of an LED support member which may be eas- 
ily connectable to an emergency vehicle, including but 
not limited to automobiles, ambulances, trucks, motor- 
cycles, snowmobiles, and/or any other type of vehicle in 
which warning signal or emergency lights are utilized. 
[0061] Still anotiier feature of ttie present invention 
is tiie provision a base having one or more LED's 
mounted tiiereon where said base is adapted for inser- 
tion into a standard one inch opening presentiy used for 
receiving xenon strobe tubes as a replacement LED 
warning light signaling light source. 
[0062] Still anotiier feature of tiie present invention 
is tiie provision a base having one or more LED's 
mounted tiiereon which is adapted for insertion into a 
mechanical device which rotates or oscillates a light 
source during use as a warning signal light on an emer- 
gency vehicle. 

[0063] Still anotiier feature of tiie present invention 
is tiie provision a microprocessor/controller which is in 
electrical communication witii tiie LED light signal to 



selectively activate indivkJual LED*s to produce a flash- 
ing, strobe, alternating, rotating, oscillating, pulsating, 
and/or stationary light signals. 
[0064] Still another feature of tiie present invention 

5 is the provision a base having one or more LED's 
mounted tiiereon where tiie LED lamp modules are of 
the same or different colors for use as a light signal. 
[0065] Still anotiier feature of tiie present invention 
is the provision a controller capable of selectively acti- 

10 vating individual LED's of the LED lamp module of the 
same or different colors to produce a single or mixed 
colored light signal. 

[0066] Still anotiier feature of tiie present invention 
is the provision an LED light signal which may be easily 

15 electrically coupled to a controller 

[0067] Still anotiier feature of tiie present invention 
is ttie provision a warning signal light having a plurality 
of arrays of LED light sources affixed to the exterior of 
an emergency vehicle in electrical communication to 

20 each other. 

[0068] Still another feature of tiie present invention 
Is ttie provision a warning signal light having a controller 
in electrical communication with a plurality of an'ays of 
LED warning signal lights or a single light sources for 

25 tiie provision of a modulated power intensity to create 
the appearance of rotational, pulsating, or oscillating 
motion for the light sources without the necessity for 
mechanical devices. 

[0069] Still anotiier feature of tiie present invention 
30 Is tiie provision a warning signal light having a controller 
In electrical communication with a plurality of LED warn- 
ing signal lights for the provision of modulated power 
intensity to establish the appearance of rotation, pulsa- 
tion, or oscillation for tiie light sources witiiout tiie 
35 necessity for mechanical devices. 

[0070] Still anottier feature of ttie present invention 
is tiie provision an LED light source where the power 
may be modulated by the controller to produce variable 
power intensity for the light sources to provide various 
40 desired patterns of illumination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0071] 

45 

FIG. 1 is a partial perspective view of an emergency 
vehicle equipped witii a light bar containing warning 
signal lights according to an embodiment of the 
invention; 

50 FIG. 2 is a partial front elevation view of an emer- 
gency vehicle equipped with a light bar containing 
warning signal lights referring to an emtKKliment of 
the invention; 

FIG. 3 is a perspective view of a warning signal light 
55 attached to a gyrator according to an embodiment 

of the invention; 

FIG. 4 is a perspective view of a warning signal light 
according to an embodiment of the invention 
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depicting the sequential activation of columns of 
light-emitting diodes (LED's). 
FIG. 5 is a perspective view of a warning signal light 
according to an embodiment of the invention 
depicting sequential activation of rows of LED's; 
FIG. 6 is a perspective view of a warning light signal 
according to an embodiment of the invention; 
FIG. 7 is a perspective view of a warning light signal 
according to an emtx)d(ment of the invention; 
FIG. 8 is a perspective view of a warning light signal 
according to an embodiment of the invention; 
FIG. 9 is a perspective view of a warning light signal 
according to an embodiment of the invention; 
FIG. 10 is a perspective view of a warning light sig- 
nal according to an embodiment of the invention; 
FIGS. 1 A. 11 B, and 1 1 C are schematic diagrams of 
the controller circuitry in accordance with an 
embodiment of the invention; 
FIG. 12 is a perspective view of a warning signal 
light according to an embodiment of the invention; 
FIG. 13 is a perspective detailed view of a warning 
signal light attached to the interior of a windshield of 
an emergency vehicle; 

FIG. 14 is a side plan view of a warning signal light 
mounted to an interior surface of an emergency 
vehicle window having auxiliary offset individual 
LED light sources; 

FIG. 15 is an environmental view of a warning sig- 
nal light as engaged to a remote support device 
suchasatrq3od; 

FIG. 16 is a detailed isometric view of a xenon 
strobe tube and standard mounting base; 
FIG. 17 is a detailed isometric view of the replace- 
ment LED light source and standard mounting 
base; 

FIG. 18 is a detailed isometric view of an incandes- 
cent lamp light source and standard mounting 
base; 

FIG. 19 is a detailed isometric view of a replace- 
ment LED lamp and standard mounting base; 
FIG. 20 is a front view of a standard halogen light 
source mounted in a rotating reflector; 
FIG. 21 is a detailed rear view of a rotating reflector 
mechanism; 

FIG. 22 is a detailed front view of the LED light 
source mounted to a rotating reflector; 
FIG. 23 is a detailed front view of a replacement 
LED light source; 

FIG. 24 is a detailed side view of a replacement 
LED light source; and 

FIG. 25 is a detailed isometric view of a replace- 
ment LED light source and cover. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0072] A warning signal light according to the princi- 
ples of the invention is Indicated generally herein as 



numeral 10. FIGS. 1 and 2 depict light bar 70 mounted 
to an emergency vehicle 104. Light bar 70 includes 
base 72, mounting means 74» cover 82. and warning 
signal lights 10. Also included in light bar 70 are gyra- 
5 tors 90 used to impart motion to warning signal lights 
10. 

[0073] Refemng to FIGS. 3 and 9. warning signal 
light 10 comprises light support 12. light sources 30. 
controller 50 (shown in FIG. 11), and connecting portion 

10 40 for attaching the warning signal light 10 to light bar 
70 or gyrator 90. The warning signal light 10 operates to 
aeate a waming signal for use by an emergency vehicle 
1 04 by selectively activating light sources 30 using con- 
troller 50. Alternatively, warning signal light 10 may be 

15 formed of a solitary LED light source 30 at the discretion 
of an individual. 

[0074] Light sources 30 are preferably light emitting 
diodes (LED's) and are generally arranged in aligned 
columns 32 and rows 34 as shown in FIG. 7 and 9. Each 

20 of the light emitting diodes (LED's) may have shoulder 
portion 38 adjacent LED support 12 and dome 36. 
LED's 30 are situated to be in electric communication 
with controller 50 and a power supply, a battery, or 
power source. The use of light emitting diodes (LED's) 

25 to replace traditional halogen or gaseous discharge 
xenon lamps reduces heat generation, current draw, 
and electromagnetic emissions, while increasing lamp 
life and producing a more true output light color. 
[0075] Controller 50, is used to selectively activate 

30 columns 32, rows 34, or individual LED's 30. to create a 
constant light signal, a strobe light signal, a pulsating 
light signal, a flashing light signal, the illusion of a rotat- 
ing or an oscillating light signal, a reverse character 
message, or images such as anows. FIGS. 11A. 11B, 

35 and 1 1C show an embodiment of controller 50 capable 
of selectively activating columns 32, rows 34 or individ- 
ual LED's 30. Confroller 50 generally comprises micro- 
processor 52 and circuitry 53 and is preferably 
contained within, attached to, or an element of, LED 

40 support 12. It is envisioned that controller 50 be pro- 
grammed by an external confroller 55 and powered 
ttirough cable R. 

[0076] In a preferred embodiment, controller 50 
generally comprises circuit board 54 having miaoproc- 

45 essor 52 attached to a low voltage power supply, tot- 
tery, or electrical source 56. Microprocessor 52 is 
configured through circuitry 53 to selectively activate 
columns 32 of LED's 30. Transistors 09 and Q10 are in 
electronic comnrtunication with microprocessor 52. 

so power supply, battery, or electrical source 56, and their 
respective columns 32.9 and 32.10 of LED's 30. Col- 
umns 32 of LED's 30 are connected to transistors 01- 
08. which are in turn connected to microprocessor 52 
ttirough resistors R1-R8. Microprocessor 52 is capable 

55 of selectively activating transistors 01-08 to allow cur- 
rent flowing through transistors 09 and 0-1 0 to activate 
tiie selected column 32 of LED's 30. This circuit is capa- 
ble of producing a constant light signal, a strobe light 
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signal, a revolving light signal, a pulsating light signal, 
an oscillating light signal, or flashing light signal, a 
reverse character message, or Images such as arrows. 
[0077] In one embodiment, a rotating or oscillating 
light signal is preferat)ly established by the sequential s 
illumination of entire columns 32 of LED's 30 turning a 
desired number of columns on and then sequentially 
illuminating one additional column 32 while turning 
another column 32 off. Alternatively, the rotating or 
oscillating light signal may be aeated by selectively io 
activating columns 32 of LED's 30. The following algo- 
rithm may be used to provide a counterclockwise revolv- 
ing light signal (FIQ. 9): 

1 ) column A is activated at 0% duty cycle (column A is 
0%). column B 0%, column C 0%. column D 0%, 
column E 0%, column F 0%. column G 0%, column 

H 0%, column 1 0%, and column J 0%; 

2) column A 25%, column B 0%, column C 0%, col- 20 
umn D 0%. column E 0%. column F 0%, column G 
0%. column H 0%, column 1 0%. and column J 0%; 

3) column A 50%. column B 25%. column C 0%, 
column D 0%, column E 0%, column F 0%, column 25 
Q 0%. column H 0%. column I 0%. and column J 
0%; 

4) column A 75%, column B 50%, column C 25%, 
column D 0%, column E 0%. column F 0%, column 30 
G 0%, column H 0%, column I 0%, and column J 
0%; 

5) column A 100%. column B 75%. column C 50%. 
column D 25%. column E 0%. column F 0%. col- 3S 
umn G 0%. column H 0%, column 1 0%, and column 
J0%: 

6) column A 100%. column B 100%. column C 
75%. column D 50%. column E 25% column, col- 4o 
umn F 0%, column G 0%. column H 0%, column I 
0%, and column J 0%;; 

7) column A 75%. column B 100%, column C 
100%. column D 75%. column E 50%, F 25%. col- 45 
umn G 0%. column H 0%. column 1 0%, and column 
J0%: 

8} column A 50%. column B 75%, column C 100%. 
column D 100%. column E 75%. column F 50%, so 
column G 25%, column H 0%, column I 0%. and 
column J 0%; 

9) column A 25%. column B 50%, column C 75%. 
column D 100%, column E 100%, column F 75%, ss 
column G 50%, column H 25%. column I 0%. and 
column J 0%: 



10) column A 0%. column B 25%, column C 50%. 
column D 75%, column E 100%. column F 100%, 
column G 75%, column H 50%. column 1 25%, and 
column J 0%; 

11) column A 0%. column B 0%. column C 25%. 
column D 50%, column E 75%, column F 100%, 
column G 100%, column H 75%, column 1 50%, and 
column J 25%; 

12) column A 0%, column B 0 %, column C 0%. col- 
umn D 25%. column E 50%. column F 75%. column 
G 100%. column H 100%, column I 75%, and col- 
umn J 50%; 

13) column A 0%. column B 0%. column C 0%. col- 
umn D 0%, column E 25%, column F 50%, column 
G 75%, column H 100%, column 1 100%, and col- 
umn J 75%; 

14) column A 0%, column B 0%, column C 0%, col- 
umn D 0%. column E 0%, column F 25%. column G 
50%. column H 75%, column 1 100%. and column J 

100%; 

15) column A 0%, column B 0%, column C 0%, col- 
umn D 0%, column E 0%, column F 0%. column G 
25%. column H 50%, column I 75%, and column J 
100%; 

16) column A 0%. column B 0%. column C 0%. col- 
umn D 0%, column E 0%, column F 0%, column G 
0%, column H 25%, column 1 50%. and column J 
75%; 

17) column A 0%. column B 0%. column C 0%, col- 
umn D 0%. column E 0%. column F 0%, column G 
0%, column H 0%, column I 25%. and column J 
50%; 

18) column A 0%. column B 0%. column C 0%. col- 
umn D 0%, column E 0%, column F 0%, column G 
0%, column H 0%, column 1 0%, and column J 25%; 

19) column A 0%. column B 0%. column C 0%, col- 
umn D 0%, column E 0%, column F 0%, column G 
0%, column H 0%, column 1 0%. and column J 0%; 

20) return to step 1). 

[0078] A clockwise revolving light signal is created 
by performing steps 1-19 in descending order then 
repeating the steps. An oscillating light signal Is created 
by performing: (a) steps 7 through 16 in ascending 
order; (b) steps 7 through 16 in descending order; and 
(c) repeating (a) and (b). 

[0079] A second embodiment of controller 50 pro- 
vides a means for activating LED*s 30 individually to 
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allow for greater flexibility in the type of light signal cre- 
ated. This embodiment of the invention is capable of 
displaying information In different colors or patterns. 
Depending on the size of the display, it may be neces- 
sary to scroll the symbols or characters across the dis- 
play to accommodate for a larger visual appearance. It 
is envisioned that the mirror image of patterns, synr^ols, 
or characters could be displayed making the message 
easily readable by drivers viewing the signal in a rear 
view mirror. It is also envisioned that this embodiment of 
the invention could display arrows indicating a direction 
a vehicle is to travel or other images as shown in FIG. 2. 
In addition, combinations of signaling lights, direction 
arrows, and other information carrying signals or 
images, could be displayed simultaneousiy by the 
invention. 

[0080] LED support 12 is envisioned to have sev- 
eral embodiments. One embodiment, shown in FIG. 9, 
consists of a panel 14 having front 16. back 18, top 20, 
bottom 22 and sides 24. LED's 30 are an^nged on front 
16, with domes 36 extending therefrom, in columns 32 
and rows 34. LED's 30 are in electric communication 
with controller 50 which may be contained or sealed 
within LED support 12 to provide protection from the 
elements. 

[0061] Another emt)Odiment of warning signal light 
1 0 is depicted in FIG. 1 0. Here, the backs 1 8 of two pan- 
els 14 are attached together to allow for a light signal to 
be produced on two sides. The two panels form LED 
support 12. Alternatively, it is envisioned that a single 
panel 14 having LED's arranged about front 16 and 
back 18 could be used as well. 
[0082] FIGS. 6 and 8 show further embodiments of 
warning signal light 10. In FIG. 8. panels 14 are used to 
form an LED support 1 2 having four sides and generally 
shaped as squared. FIG. 6 shows panels 14 connected 
to form an LED support 12 having three sides and gen- 
erally shaped as a triangulated cylinder. In both embod- 
iments. LED*s 30 are an-anged about the fronts 1 6 of the 
panels 14. It is further envisioned that panels 14 may be 
integral to each other. 

[0083] Yet another embodiment of warning signal 
light 10, consists of a flexible panel 14 and controller 50 
to allow LED support 12 to be formed into various 
shapes. FIG. 5 shows LED support 12 formed into a cir- 
cular cylinder. Further variations include the use of flex- 
ible panels 14 to form other shapes such as semicircles 
(FIG. 12) or to simply conform to a surface of an emer- 
gency vehicle (FIGS. 13 and 14). This embodiment is 
particularly useful for undercover vehicles which gener- 
ally position the warning signal lights inside the vehicle. 
For example, panel 14 could be attached to the front, 
rear, or side window of an undercover police car. 
[0084] ft should be noted that numerous other 
shapes could be formed from panels 14 including those 
formed from combinations of flat, curved, and flexible 
panels at the preference of an individual. 
[0085] In each of the embodiments discussed 



above, the array of LED's 30 may comprise the same or 
differently colored LED's. Generally, each column may 
consist of a series of differently colored LED's. Control- 
ler 50 may be configured to select the color LED to uti- 

5 lize in forming the light signal. Accordingly, the user may 
select that a blue, red, white, yellow, green, amber, or 
combination thereof be used as the color of light signal. 
Afternatively, the warning signal 10 may be formed of 
individual LED's 30 which may be selectively illuminated 

10 at the discretion of an individual. 

[0086] It is also envisioned that the controller 50 
may control warning signal lights 10 having multiple 
sides (FIGS. 5. 6, 8. and 10) such that each side is 
capable of producing light signals that are independent 

75 and/or different from those produced by the other sides. 
For example, the squared cylinder warning signal light 
shown in FIG. 8 may produce or simulate a red revolving 
light on first side 15.1, while second side 15.2 is simul- 
taneously producing a blue oscillating light, while third 

20 side 15.3 is producing or simulating a stationary white 
light, and while fourth side 15.4 is producing a white 
strobe light. 

[0087] Another embodiment of warning signal light 
10 is depicted in FIGS. 1 and 2 as light bar 70 which 

25 extends from driver side 100 to passenger side 102 of 
emergency vehicle 104. Cover 82 protects light bar 70 
from the elements. Each side of light bar 70 may have 
LED's 30 to produce or simulate light signals on each 
side of emergency vehicle 104. Furthermore, controller 

30 50 is used to create multiple light signals on each side 
of light bar 70. For example, controller 50 may aeate a 
simulated revolving blue light positioned at front pas- 
senger side 102 of light bar 70, oscillating white lights 
positioned at front driver side 100. and yellow anx)ws 

35 there between. Additional or alternative light signals 
may be produced out the back 1 8 and sides of light bar 
70. It is further envisioned that light bar 70 may consist 
of a single large array of LED's 30 across each side (not 
shown). This embodiment provides the largest display 

40 and, therefore, is best suited to display desired combi- 
nations of warning lights and images. 
[0088] Mechanical rotation and oscillation of warn- 
ing signal lights 10 about axis A is possible by way of 
attachment to gyrator 90 depicted in FIG. 3. Gyrator 90 

45 mounted to light bar 70, generally comprises electric 
motors 96 having cables 97. Gyrator 90 is configured to 
receive connecting portion 40 of warning signal light 10. 
Cable 97 is preferably connected to a power supply and 
either an external controller 55 or controller 50. 

50 [0089] Gyrator 90 may be capable of rotating or. 
oscillating warning signal light 10 about a single or dual 
axis of rotation A. FIG. 3 shows gyrator 90 configured to 
rotate or oscillate warning signal light 1 0 about a vertical 
axis A by way of motor 96.1 and oscillate warning signal 

55 light 10 about a horizontal axis A by way of motor 96.2. 
Rotation or oscillation of warning signal light 10 about 
vertical axis A is accomplished through direct attach- 
ment of connecting portion to motor 96.1 . Osdilation of 
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warning signal iight 10 about horizontal axis A is accon>- 
plished by attaching swivel arm 99 to bracket 99.1 and 
post 99.2 which Is mounted to motor 96.2. 
[0090] Alternative methods for imparting rotation or 
oscillation of warning signal light 10 may be accom- s 
plished through the use of electric motors, toothed 
gears, and worm gears. In addition, maintaining electrh 
cal communication between a power supply and an 
external controller 55 virith a revolving or oscillating 
warning signal light 10 may be accomplished using 
brushes or other means without sacrificing the (dera- 
tion of the warning signal light 10. 
[0091 ] In another embodiment as depicted in FIGS. 
13 and 14, emergency vehicle 104 may include a front 
or rear windshield 1 06. The front or rear windshield 1 06 
is generally angularly offset with respect to the vehicle 
at an approximate angle of 45 degrees. In this embodi- 
ment, the mounting of a panel 14 of light sources 30 in 
flush contact with the interior of a front or rear wind- 
shield 1 06 occurs through the use of angular offsets 1 08 
for the light sources 30 such that light emitted from the 
light sources 30 occur at a horizontal visual line (V) 
which is substantially parallel to the plane of a vehicle 
and not at an approximate angle of 45 degrees upward 
which corresponds to the angle for the front or rear 
windshield 106. 

[0092] In this emtxxliment. the ease of visualization 
of the light source 30 is significantly enhanced by the 
downward angular offsets 108 which position the light 
sources 30 along parallel visual lines of sight (V). LED 
supports 12 or panels 14 may then be positioned in any 
desired location within the interior of a vehicle in flush 
contact or proximate to ttie front or rear windshield 1 06. 
A suitable cable 97 is required to provide electrical 
power for illumination of the light sources 30. It should 
be noted that the angle of incidence for the angular off- 
sets 108 may vary considerably dependent upon the 
make or model for the vehicle to include the warning sig- 
nal lights 10. 

[0093] It should be further noted that the warning 
signal light 10 may be used with an automobile, motor- 
cycle, snowmobile, personal water craft, boat. trucK fire 
vehicle, helicopter, and/or any other type of vehicle 
receptive to the use of warning signal lights 10. It should 
be further noted that LED support 12 or panel 14 may 
be mounted to the interior top dashboard of a vehicle 
proximate to the front windshield 106 or to the interior 
top rear dashboard proximate to the rear windshield 1 06 
of a vehicle. 

[0094] Mounting of a light support 12 or panel 14 to 
either the front or rear dashboards may minimize the 
necessity for inclusion of angular offset 108 for the light 
sources 30. It should be further noted that LED sup- 
ports 12 or panels 14 may be releasably affixed to the 
interior of the front or rear windshields 106 via the use 
of suction cups, hook-and-loop fabric material such as 
Velcro®, and/or any other releasable affixation mecha- 
nism at the preference of an individual. An individual 



may then adjust and reposition the location of the light 
support 12 or panels 14 anywhere within the Interior of 
a vehicle as desired for maximization of visualization of 
the waming signal lights 10. 

[0095] In another alternative embodiment as 
depicted in FIG. 15, warning signal light 10 may function 
as a remote, revolving, or stationary beacon. In this 
embodiment, LED support 12 or panel 14 is preferably 
releasably connected to a transportable support 120 via 
the use of a bracket. The transportable support 1 20 may 
be a tripod having telescoping legs or may be any other 
type of support as preferred by an individual. In this 
emtxxJiment. LED support 12 or panel 14 is electrically 
connected to an elongate electrical extension cable 97 
which may include any desired adapter for electrical 
communication with the electrical system of a vehicle. 
The remote light support 12 or panel 14 may also 
include plug-in adapters for electrical connection to any 
desired dectrical power source other than a vehicle as 
is available. 

[0098] The transportable support 120 may also 
include gyrator 90 as eariier described to provide a 
desired rotational or oscillatory motion for warning sig- 
nal light 10. A controller 50 having a microprocessor 52 
may also be integral to or in electrical communication 
with LED's 30 for the provision of multi-colored lights, 
flashing, or moving characters as desired by an individ- 
ual. In this embodiment, the warning signal light 10 may 
be physically separated from an emergency vehicle 104 
any desired distance to facilitate or enhance the safety 
of a potentially dangerous situation necessitating the 
use of warning signal lights 10. In addition, it should be 
noted that a series of remote warning signal lights 10 
may be electrically coupled to each other for any 
desired distance to again facilitate the safety of a situa- 
tion necessitating the use of warning signal lights 10. 
[0097] FIG. 1 6 shows a perspective view of a xenon 
lamp 1. Xenon lamp 1 has a base pedestal 2 which is 
typically formed of rubber, plastic, or other insulating 
material. Base pedestal 2 has a top surface 3 which 
may support a glass tube 4 which may have a looped 
curve such that an anode end and a cathode end are 
each supported on a top surface. The anode and cath- 
ode ends may be sealed and respective electrical con- 
ductors 5 and 6 may pass through the sealed ends and 
through the top surface 3. A trigger wire 7 may be heli- 
cally wound about the exterior surface of the glass tube 
4 and the ends of the trigger wire 7 may be passed 
through the top surface 3 of the base pedestal 2 to form 
a third conductor on the underside of the base pedestal 
2. 

[0098] Base pedestal 2 may have an upper cylinder 
portion 8 extending from a lower shoulder all of which 
may extend above the top suriace 3. The upper cylindri- 
cal portion 8 may include an upper shoulder 9. A glass 
dome (not shown) may be sized to fit over the xenon 
lamp 1 and glass tube 4 for resting on the upper shoul- 
der 9. The glass dome may be preferably made from a 



15 



20 



25 



30 



35 



40 



AS 



SO 



10 



19 



EP1043 189 A2 



20 



transparent or silicate glass material capable of with- 
standing heat stress. The outer diameter of the glass 
dome is typically about one inch which is sized to fit 
through the conventional opening in a typical vehicle 
lamp fixture. The exterior glass dome surface typically 5 
has a much lower temperature during operation than 
the exterior surface of the glass tube 4 forming a part of 
the xenon lamp 1. The temperature drop between the 
glass tube 4 and the glass dome facilitates the use of 
coloring of the dome to provide a colored lamp by virtue w 
of the xenon light intensity passing through the colored 
dome. 

[0099] The xenon lamp 1 is preferably aligned for 
insertion into a conventional opening 246 of a light 
reflector 260 (FIGS. 20 and 21). The light receptacle is 
opening 248 in the light reflector 260 is typically about 
one inch in diameter; and the glass dome and base 
pedestal 2 are preferably sized to fit within the light 
receptacle opening 248. The xenon lamp 1 in its final 
construction may include a cover plate (not shown) 20 
affixed over the bottom opening of the base pedestal 2 
for affixation to a light reflector 260 via the use of screws 
which pass through the screw apertures 9.1. The 
anode, cathode, and trigger wire 7 preferably traverse 
the base pedestal 2 and may include a plug 9.2 which is 2s 
adapted for engagement to a controller^ower supply for 
a motor vehicle. 

[01 00] The light reflector 260 may be a conventional 
light reflector of the type found in vehicles having a clear 
plastic or glass lens cover. The glass or lens cover may so 
be fitted over the front edge of the reflector 260 in a 
manner which is conventional with vehicle lamps. It 
should be noted that the light reflector 260 may be par- 
atwlically or other shaped at the preference of an Irrcli- 
vidual. The light reflector 260 may be mounted to a 35 
motor for rotation about a vertical axis. In this embodi- 
ment the light source/replacement lamp 200 may be 
integrally connected or affixed to the reflector 260 for 
simultaneous rotation about the vertical axis during use 
of the motor. Alternatively, the light source/ireplacement 40 
lamp 200 may be fixed prcsdmate to the vertical axis 
where the light reflector 260 is rotated around the sta- 
tionary replacement lamp 200 to provide for the visual 
appearance of a rotational light source. 
[0101] The glass domes as used with the xenon 45 
lamps 1 may be colored with any color as prefened by 
an individual including but not limited to red, blue, 
amber, green, and/or white. It should be noted that the 
light fixture incorporating the light reflector 260 may be 
a headlight fixture or a tum signal light fixture where the so 
xenon lamp 1 is mounted into the light reflector 260 on 
either side of a centrally-mounted halogen light bulb 
which may be used as a headlight tamp. In this case, the 
light fixture could perform its normal function as a head- 
light and could alternatively flash several additional ss 
colors, depending upon the needs of the user. This con- 
figuration provides an emergency flashing light con- 
struction which is wholly concealed within a normal 



head lamp of a vehicle and is. therefore, not readily vis- 
ible from outside the vehicle unless the lights are flash- 
ing. This construction may find application in an 
unmarked emergency vehicles such as might be used 
by some law enforcement officers. 
[01 02] In operation, the LED replacement lamp 200 
may be constructed as a replacement part for a conven- 
tional incandescent or xenon gaseous discharge lamp. 
The standard mounting base 204 and LED support 
assembly 212 may be sized to readily fit into the same 
light evening as an incandescent lamp would require, 
although it is apparent the electrical driving circuit for 
the xenon tamp 1 may require modifications to accom- 
modate the gas discharge operating principles. 
[0103] LED warning signal lamp 200 may be used 
in a variety of locations about a vehicle. It should be 
noted that the use of the LED warning signal lamps 200 
are not necessarily limited to positioning adjacent to the 
head lamp or headlight, tail light, or turn signal illumina- 
tion devices for an emergency vehicle 104. The LED 
warning signal lamp 200 may be used as a rotational, 
pulsating, or oscillating reflector light within the interior 
adjacent to a front, rear, and/or side window of a vehicle. 
[0104] It is also envisioned that the controller 50 
may control warning signal lights 200 independently of 
one another such that each warning signal lamp 200 is 
capable of producing light signals which are Independ- 
ent and/or different from those produced at another 
location about an emergency vehicle 104. For exanple, 
a front left turn signal may produce a red colored light 
while simultaneously a front right turn signal may pro- 
duce an amber colored light and a right rear turn signal 
may produce a green colored light and a left rear turn 
signal may produce a blue colored light. The controller 
50 may then alternate the color of the light illuminated 
from the warning signal lamp 200 in each area as 
desired by an individual. Alternatively, the controller 50 
may sequentially activate warning signal lamps 200 
positioned about an emergency vehicle 104 to simulta- 
neously produce a desired color or alternating 
sequence of colors. It should also be noted that the con- 
troller 50 may simultaneously illuminate all LED warning 
signal lamps 200 to produce a flashing or strobe light 
which may be particularly useful in certain emergency 
situations. It should be further noted that the controller 
50 may selectively illuminate individual LED warning 
signal lamps 200 in any desired color, pattern, and/or 
combination as desired by an individual. 
[0105] Referring to FIG. 17 in detail, an LED 
replacement lamp 200 is depicted. In this embodiment 
the LED replacement lamp 200 includes a standard 
mounting base 204 which preferably includes a top sur- 
fSLCe 206. Extending upwardly from the top surface 206 
is preferably an upper cylindrical portion 208 which 
includes an upper shoulder 210. Extending upwardly 
from the upper shoulder 210 is preferat)ly a support 212 
which includes one or more LED lamp modules 213. 
The LED lamp modules 213 may be of the same or dif- 
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ferent colors at the discretion of an individual. A wire 
202 is preferably in electrical communication with the 
plurality of LED lamp modules 213 to provide the electri- 
cal communication and contact for the controller 50 to 
individually activate or illuminate LED lamp modules 
213 as preferred by an individual. A plug-in connector 
40 is preferably coupled to the wire 202 for engagement 
to the controller 50 and/or power source of an emer- 
gency vehicle 104. 

[01 08] The LED replacement lamp 200 is preferably 
adapted to be positioned in a one inch light receptacle 
opening 248 (approximate size) which has been previ- 
ously drilled into the backside of a reflector assembly 
260. The LED replacement lamp 200 is preferably used 
to replace a xenon gaseous discharge tamp or incan- 
descent tamp as previously mounted to a base and as 
inserted in opening 248 in a reflector assembly 260. Illu- 
mination of one or more individual LED lamp modules 
213, as mounted in the reflector assembly 260, enables 
the reflector assembly/lens to take on the appearance of 
a warning signal or emergency signaling lamp. The LED 
replacement lamp 200 preferably replaces the xenon 
gaseous discharge or incandescent lamp assemblies 
with high brightness, long life LED technology 
[0107] Referring to FIG. 18. an incandescent lamp 
or quartz halogen H-2 lamp is depicted and in general is 
indicated by the numeral 220. The incandescent lamp 
assembly 220 is preferably formed of a standard mount- 
ing base 222. A vertical post 224 preferably extends 
upwardly from the standard mounting base 222. The 
incandescent light bulb 226 is preferably mounted in the 
vertical post 224. The vertical post 224 may extend 
below the standard mounting base 222 to provide for 
electrical coupling with a wire 228 which preferably 
includes a standard pin connector 230. The standard 
pin connector 230 is preferably adapted for electrical 
communication to a power supply and/or controller 50 
for activation of the incandescent lamp assembly 220. 
The incandescent lamp assembly 220 may be station- 
ary or mounted in a rotational light reflector 260 as 
desired by an individual. The light bulb 226 may be a 
halogen H-2. 55 watt, lamp at the disaetion of an indi- 
vidual. 

[0108] As depicted in FIG. 19. LED replacement 
lamp 200 is adapted to r^lace the incandescent lamp 
assembly 220 in a stationary or rotational light reflector 
260. The LED replacement lamp 200 as depicted in 
FIG. 19 preferably includes a standard mounting base 
234 and a vertical post 236. It should be noted that the 
vertical post 236 may extend upwardly from the stand- 
ard mounting base 234 and may alternatively extend 
below the standard mounting base 234 at ^e prefer- 
ence of an individual. An LED mounting area 238 may 
be preferably integral or affixed to the upper section of 
the vertical post 236. The LED mounting area 238 pref- 
erably includes a plurality of individual LED module 
lamps 240 which may be individually, sequentially, or 
illuminated in combination with other light sources at the 



preferaice of an individual. 

[0109] The individual LED module lamps 240 are 
preferably in electrical communication with a wire 242 
which includes an integral standard wire connector 244. 

5 The wire connector 244 is preferably adapted to be 
plugged into a controller 50 or power supply. Communi- 
cation is thereby provided for selective illumination of 
the individual LED module lamps 240. It should be 
noted that a group of incGvidual LED module lamps 240 

10 are mounted in the LED mounting area 238. It should 
also be noted that the LED replacement lamp 200 is 
preferably adapted to replace the incandescent lamp 
assembly 220 or a xenon gaseous discharge lamp 
assentbly socket base of FIGS. 16 or 18. The purpose 

75 of the LED replacement lamp assembly 200 is to 
replace existing xenon gaseous discharge and incan- 
descent lamps with new LED technology while simulta- 
neously utilizing existing standard bases in a standard 
lamp enclosure. For example, an individual may choose 

20 to replace a halogen ''H-2'' 55 watt lamp with an "LED-2" 
tamp in an existing rotating light fixture with no other 
structural modifications, yet achieving the advantages 
of less power consunrption. greater reliability, easier 
installation, less RF emissions (which reduces interfer- 
es ence with radio or electronic equipment), cooler operat- 
ing temperatures, simplified circuitry, longer life, greater 
durability and duty capability, and simultaneously pro- 
viding pure and easier-to-see color light output. 
[0110] As depicted in FIG. 20. a rotational light 

30 reflector 246 is disclosed. The rotational light fixture 246 
includes a reflector assembly 260 having a standard 
opening 248. The incandescent light assembly 220 is 
preferably positioned in the standard opening 248 for 
extension of tiie vertical post 224 outwardly from the 

35 reflector assembly 260 for positioning of tiie light bulb 
226 in a desired location. Light emitted from the stand- 
ard halogen light bulb 226 preferably reflects off the par- 
abolic-shaped reflector assembly 260 for transmission 
of light in a direction as indicated by endows AA for visu- 

40 alization by individuals. Reflector assembly 260 and 
light source 226 may be rotated via the use of gears 250 
and/or brushes which are preferably driven by electrical 
motors not shown. In this manner, the rotational light fix- 
ture 246 including the reflector assembly 260 may be 

45 rotated at any desired velocity as preferred by an indi- 
vidual. 

[0111] As may be seen in FIG. 21, a rear or back 
view of the rotational tight fixture 246 is provided. As 
may be seen in FIG. 21. the light source is preferably 

50 positioned in the standard opening 248. The wire 228 as 
in electrical communication with the light source and is 
preferably connected via the standard pin connector 
230 for electrical communication with a power source. 
[0112] As depicted in FIG. 22, an altemative rota- 

55 tional light fixture 252 is depicted. Rotational light fixture 
252 preferably Includes a reflector assembly 260 which 
may be paratx)lic in shape for the traremission of light 
along a common axis as depicted by arrows BB for vis- 
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ualization by an incfividual. In this embodiment, the indi- 
vidual LED module lamps 240 may be positioned to the 
front of the reflector assembly 260 through the use of a 
frame 254. The frame 254 may be integral or connected 
to a gear 250 as desired by an individual. The gear 250 
may be driven by a motor for rotation of the light fixture 
252. It should be noted that the individual LED module 
lamps 240 are preferably in electrical communication 
with a power source not shown. 
[0113] It should be further noted that the rotational 
light fixture 252 may also be adapted for oscillating or 
pulsating at the preference of an individual. 
[01 14] An alternative replacement LED lamp 200 is 
depicted in FIGS. 23-25. In this embodiment the LED 
replacement lamp 200 includes a standard mounting 
base 270. The standard mounting base 270 also prefer- 
ably includes a plurality of teeth 272. The teeth 272 are 
preferably adapted for mating coupling with gears inte- 
gral to a motor and/or reflector 260. or rotational light fix- 
ture 246 to facilitate rotation and/or oscillation of the 
replacement LED lamp 200 at the discretion of an Indi- 
vidual. The standard mounting base 270 also preferably 
includes a top surface 274 opposite to the teeth 272. 
[0115] An upper cylinder portion 276 is preferably 
adjacent to the top surface 274. The upper cylindrical 
portion 276 preferably includes an upper shoulder 278. 
Extending upwardly from the upper shoulder 278 is 
preferably a drcurt board or support 280 which prefera- 
bly includes one or more LED illumination sources 282. 
The LED illumination sources 282 may be of the same 
or different colors at the preference of an individual. A 
wire 284 is preferably in electrical communication with 
the LED illumination sources 282 to provide for commu- 
nication and contact with the controller 50 for combina- 
tion and/or individual Illumination of the LED illumination 
sources 282. A standard plug-in connector may be inte- 
gral to the wire 284 to facilitate coupling engagement to 
the controller 50 and/or power source for a vehicle 1 04. 
[0116] The circuit board 280 is preferably adapted 
to have a first side 286 and an opposite side 288. Pref- 
erably a plurality of LED illumination sources 282 are 
disposed on both the first side 286 and the opposite 
side 288 of the replacement larrp 200. 
[0117] A glass dome or protector 290 Is preferably 
adapted for positioning over the circuit board 280 for 
sealing engagement to the top surface 274 of the stand- 
ard mounting base 270. The glass dome 290 may be 
formed of transparent plastic material or a transparent 
or silicate glass material capable of withstanding heat 
stress at the preference of an individual. It should be fur- 
ther noted that the glass dome 290 preferably protects 
the circuit board 280 and the LED illumination sources 
282 from contamination and from exposure to moisture 
during use of the replacement lamp 200. in this regard, 
the sealing lip 292 of the glass dome 290 preferably is 
securely affixed to the top surface 274 to effectuate 
sealing engagement therebetween. The outer diameter 
of the glass dome 290 is preferably about one inch 



which is sized to fit within the conventional opening 248 
in a typical lamp fixture or reflector assembly 260. 
[0118] The replacement lamp 200 depicted in 
FIGS. 23, 24, and 25 is also adapted to be positioned in 

5 a one inch light receptacle opening 248 which has been 
placed into a reflector assembly 260. Illumination of one 
or more individual LED illumination sources 282 as dis- 
posed on the circuit board 280 enables the replacement 
lamp 200 to take on the appearance of a warning signal 

70 or emergency signaling lamp. 

[01 19] The replacement lamp as depicted in FIGS. 
23, 24. and 25 may alternatively permit the circuit board 
280 to extend below the upper shoulder 278 to facilitate 
affixation and positioning relative to the standard 

15 mounting base 270, 

[0120] The controller 50 may regulate the illumina- 
tion of the LED light sources 282 individually, or in com- 
bination, to provide a desired lighting effect for the 
replacement lamp 200. Also, the controller 50 may illu- 

20 minate the LED light sources 282 individually, or in com- 
bination, independently with respect to the first side 286 
and the opposite side 288 to provide cfiff^ent light 
effects to be observed by an individual dependant upon 
the location of the person relative to the replacement 

25 lamp 200. The controller 50 may also regulate the 
power intensity to the LED illumination sources 282 to 
provide for a modulated or variable light intensity for 
observation by an individual. It should also be noted that 
the LED illumination sources 282 may be formed of the 

30 same or different colors at the preference of an individ- 
ual to provide a desired type of light effect for the 
replacement lamp 200. 

[01 21 ] In an alternative emtxxiiment. the LED warn- 
ing signal lamps 10 or LED replacement lamps 200 may 

35 be electrically coupled to a controller 50 which in turn is 
used to provide a modulated power intensity for the light 
source. A modulated power intensity enables the provi- 
sion of various patterns of illumination to aeate an illu- 
sion of rotation or pulsation for the warning signal tamps 

40 10 or LED replacement lamps 200 without the use of 
mechanical devices. In these embodiments, the control- 
ler 50 regulates and/or modulates the power supplied to 
the warning signal lamps 10 or LED replacement lamps 
200 thereby varying the intensity of the observed light. 

45 In addition, the controller 50 may modulate the power 
supplied to the LED warning signal lamps 10 or LED 
replacement lamps 200 in accordance with a sine wave 
pattern having a range of 0 to full intensity. At the instant 
of full intensity, the controller 50 may also signal or reg- 

50 ulate a power burst for observation by an individual. The 
controller 50 operating to regulate and/or modulate the 
power intensity for the waming signal lamps 10 or LED 
replacement lamps 200 m^ establish the appearance 
of a rotational light source or pulsating light source with- 

55 out the necessity of mechanical rotational or osdilating 
devices. The current draw upon the electrical system for 
an emergency vehicle 104 is thereby reduced. Spatial 
and size considerations for an emergency vehicle are 
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also preferably optimized by elimination of mechanical, 
rotational and/or oscillation devices. 
[01 22] The controller 50 may also regulate the nrKxi- 
ufated power intensity for the provision of a unique vari- 
able intensity light source. The unique variable intensity 
light source is not required to cycle through a zero Inten- 
sity phase. It is anticipated that in this embodiment that 
the range of intensity will cyde from any desired level 
between zero power to fill power as desired by an indi- 
vidual. A range of power intensity may be provided 
between thirty percent to full power and back to thirty 
percent as regulated by the controller 50. It should be 
further noted that an irregular pattern of power intensity 
may be utilized to create a desired type of light effect. In 
addition, tiie controller 50 may also sequentially illumi- 
nate adjacent columns 32 to provide a unique variable 
rotational, oscillating, pulsating, and/or combination var- 
iable rotational pulsating oscillating visual light effect. It 
should be noted that a pulsating light source may be 
provided through the use of a modulated power inten- 
sity to establish a varying visual illumination or intensity 
effect as desired by an individual without the use of rota- 
tional or oscillating devices. In this regard it should be 
noted that the controller 50 may modulate ttie power 
intensity for any combination of light sources 30 to pro- 
vide a distinctive type of light signal. 
[0123] The use of a controller 50 to provide a mod- 
ulated power intensity for a light source may be used in 
conjunction vtntii replacement lamps 200, flexible circuit 
boards having LED light sources 30, paneled circuit 
boards having LED light sources 30. light bars 70 hav- 
ing LED light sources 30, a cylindrical, square, rectan- 
gular, or triangular-shaped circuit boards having LED 
light sources 30 and/or any other type or shape of LED 
light sources including but not limited to tiie types 
depicted in FIGS. 1-25 herein. 
[0124] Further, tiie controller 50 may be utilized to 
simultaneously provide modulated or variable light 
intensity to different and/or independent sections, 
areas, and/or sectors of a light bar 70. Also, the control- 
ler 50 may be utilized to simultaneously provide modu- 
lated or variable light intensity to different and/or 
independent sectors, areas, and/or sections of the for- 
ward lacing side or reanvard facing side of tiie light bar 
70. In this embodiment it is not required that tiie fonward 
facing and reann/ard facing sides of the light bar 70 emit 
the identical visual patterns of illuminated light sources 
30. The controller 50 may regulate and modulate the 
variable light intensity of any desired section of the for- 
ward facing side independently from the reamvard facing 
side of tiie light bar 70. The controller 50 may thereby 
provide any desired pattern and/or combination of pat- 
terns of light signals through tiie utilization of variable 
and/or modulated light Intensity for the fbnvard facing 
side, and a different type or set of patterns and/or com- 
bination of patterns of light signals having variable or 
modulated light intensity for the reanArard facing side of 
the light bar 70 as desired by an individual. It should be 



further noted that an infinite variety of patterns and/or 
combinations of patterns may be provided for tiie for- 
ward facing side and tiie rearward facing side of the light 
bar 70 a the preference of an individual. 

5 [0125] The use of the controller 50 to modulate tiie 
power intensity for a light source 30 to provide a a 
unique light signal may be utilized vinthin any embodi- 
ment of an LED light source 10. light bar 70. or replace- 
ment lamp 200 as described herein. 

10 [0126] It should be further noted tiiat the modula- 
tion of the power intensity for a light source 30 or 
replacement lamp 200 may be used in conjunction, or 
as a replacement of. tiie sequential illumination of rows, 
columns, and/or individual LED light sources 30 to pro- 

15 vide a desired type of unique light effect. 

[0127] A modulated power intensity may be regu- 
lated by the controller 50 to create a unique light signal 
within a single sector or in corijunction with multiple sep- 
arated or adjacent sectors of light bar 70 for the provi- 

20 sion of any desired composite emergency light signal as 
preferred by an individual. All individual LED light 
sources 30 within a light bar 70 may be exposed to 
incrementally increased modulated power intensity to 
provide for an incremental increase in illumination as 

25 regulated by a controller 50. The incremental increase 
in power may continue until such time as maximum 
power is applied to an individual light source 30 wher- 
eon a power burst may occur. The modulation of the 
power intensity for the incremental increase in illumina- 

30 tion of all LED light sources 30 within light bar 70 
thereby may provide tiie appearance of rotation of a 
light signal when observed by an individual. The power 
to the individual light sources 30 may then be incremen- 
tally decreased at the preference of an individual. It 

35 should be noted that tiie power is not required to be reg- 
ularly incrementally increased or decreased or termi- 
nated. It is anticipated tiiat a pulsating and/or modulated 
variable light intensity may be provided by tiie controller 
50 for regulation of tiie power output from approximately 

40 ttiirty percent to maximum and back to thirty percent 
which affords a desirable type of pulsating modulated 
variable light effect. 

[01 28] It should also be noted tiiat all individual LED 
light sources 30 witiiin a light bar 70 are not required to 

45 be simultaneously and incrementally illuminated to pro- 
vide for the appearance of rotation. For example, a light 
bar 70 may be separated into one or more distinct seg- 
ments 76 which are formed of one or more columns 32 
of LED light sources 30. A particular segment 70 may 

50 be selected as a central illumination band which may 
receive the greatest exposure to the modulated power 
source and, therefore, provide the brightest observable 
light signal. An adjacent segment 78 may be disposed 
on each side of the central illumination band which in 

55 turn may receive modulated power of reduced intensity 
as compared to the central illumination band. A pair of 
removed segments 80 may be adjacent and exterior to 
the segments 78. and in tum. may receive exposure to 
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a modulated power source of reduced intensity as com- 
pared to segments 78. The number of desired seg- 
ments may naturally vary at the disaetion of an 
individual. The controller 50 may thereby regulate a 
power source to provide a modulated or variable power 5 
intensity to each individual segment 76. 78, or 80 to pro- 
vide for a unique light effect for the light bar 70. 
[0129] It should be further noted that light supports 
12 may be flat and rigid, pliable, niK)ldabte, triangular, 
cylindrical, partially cylindrical, and/or any other shape 
as desired by an individual provided that the essential 
functions, features, and attributes described herein are 
not sacrificed. 

[01 30] The provision of a modulated power intensity 
to the light bar 70 may also be coupled with or in combi- 
nation to the sequential illumination of columns 32 as 
earlier described. In this situation, the light signal may 
initially be dim or off as the individual columns 32 are 
sequentially illuminated and extinguished for illumina- 
tion of an adjacent column or columns 32. The power 
intensity for the illuminated column or columns 32 may 
simultaneously be incrementally increased for a combi- 
nation unique rotational and pulsating modulated or var- 
iable light signal effect. In addition, the controller 50 may 
be programmed to provide the appearance of rotation 
pulsation and/or oscillation at the discretion of an indi- 
vidual. 

[0131 ] Each individual LED light source 30 prefera- 
bly provides an energy light output of between 20 and 
200 or more lumens as desired by an individual. 
[0132] Each light support 12 preferably contains a 
plurality of rows 34 and columns 32 of individual LED 
light sources 30. The supports 12 are preferably in elec- 
trical communication with the controller 50 and power 
supply. The supports 12 preferably are controlled indi- 
vidually to create a desired light signal for an emer- 
gency vehide 104 such as rotation, oscillation, strobe, 
flashing, or stationary as preferred by an individual. 
Each support 12 may be controlled as part of an overall 
light signal or pattern where individual supports 12 may 
be illuminated to provide a desired type or combination 
of light signal in addition to the provision of a modulated 
or variable power intensity for the light source 30. 
[0133] A modulated power intensity may be regu- 
lated by the controller 50 to create the appearance of 
rotation within a single support 12 or in conjunction with 
multiple separated or adjacent supports 12 for the pro- 
vision of a composite emergency light signal as desired 
by an individual. The light signal for each or a group of 
supports 12 may be regulated by the controller for the 
provision of a modulated pow^ intensity for an obsen/- 
able light signal. All individual LED light sources 30 
within a support 12 may be exposed to incrementally 
increased modulated or variable power intensity to pro- 
vide for an inaemental increase in illumination as regu- 
lated by a controller 50. The incremental increase in 
power may continue until such time as maximum power 
is applied to an individual light source 30 whereon a 



power burst may occur. The modulation of the power 
intensity for the incremental increase in Illumination of 
all LED light sources 30 within supports 12 thereby may 
provide a desired visual light signal for observation by 
an individual. 

[01 34] It should also be noted tiiat the LED warning 
signal lamps 200 may be incorporated into a light bar 70 
which extends from a position proximate to the driver's 
side 100 to a position proximate to the passenger side 
102 of an emergency vehicle 104. Cover 82 protects 
light bar 70 from tiie elements. Each of the forward fac- 
ing and reanward facing sides of light bar 70 may have 
LED*s 30 to produce light signals on each side of light 
bar 70. Furthermore, controller 50 is used to create mul- 
tiple light signals on each of the fonnrard facing and rear- 
ward facing sides of light bar 70. For example, a 
controller 50 may create a blue light signal positioned on 
the fonfvard facing passenger side 102 of light bar 70, 
oscillating white lights positioned at the forward facing 
driver's side 100, and yellow lights there between. Addi- 
tional light signals may be produced from the reanvard 
feeing side of light bar 70 at the discretion of an individ- 
ual where these light signals are the same as or differ- 
ent from tiie signals emitted from the fon^/ard side 100. 
[0135] Mechanical rotation and oscillation of 
replacement lamps 200 about axis A is possible by way 
of attachment to gyrator 90 depicted in FIG. 3. Gyrator 
90 mounted to a replacement lamp 200 generally com- 
prises electric motors 96 having cables 97. Gyrator 90 is 
configured to receive connecting portion 40 of replace- 
ment lamp 200. Connecting portion 40 preferably 
includes a integral wire 202 to provide power for illumi- 
nation of individual LED's 30. Cable 97 connects to a 
power supply and either an external 55 or Internal con- 
troller 50 at tiie discretion of an individual. 
[0136] Gyrator 90 may be capable of rotating or 
oscillating replacement lamps 200 about a single or 
dual axis of rotation A. FIG. 3 shows gyrator 90 config- 
ured to rotate replacement lamps 200 about a vertical 
axis A by way of motor 96.1 and oscillate replacement 
lamps 200 about a horizontal axis A by way of motor 
96.2. Rotation or oscillation of replacement lamps 200 
about vertical axis A Is accomplished tiirough direct 
attachment of a connecting portion to motor 96. 1 . Oscil- 
lation of replacement lamp 200 about horizontal axis A 
Is accomplished by attaching swivel arm 99 to bracket 
99.1 and post 99.2 which are mounted to motor 96.2. 
[0137] Alternative methods of Inparting rotation or 
oscillation to replacement lamps 200 may be accom- 
plished through the use of electric motors, tooth gears, 
and/or worm gears at tiie discretion of an individual. 
[01 38] It should be noted that each portion, section, 
sector, or area of light bar 70 may be controlled as part 
of an overall light signal or pattern where individual sec- 
tions or sectors may be illuminated to provide a desired 
type of light signal including but not limited to rotation 
and/or oscillation through ttie use of a modulated or var- 
iable power Intensity. Alternatively, the conti'oller 50 may 
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provide for the random generation of light signals with- 
out the use of a preset pattern at the preference of an 
individual. 

[01 39] Controller 50 may t>e used to selectively acti- 
vate Individual LED's 30 to create a constarrt light sig- 
nal, a strobe light signal, a flashing light signal, an 
alternating light signal, and/or an alternating colored 
flashing light signal for an emergency vehicle. 
[0140] Controller 50 provides a means tor activating 
LED's 30 individually to allow for greater flexibility in the 
type of light signal created. This emtxxiiment to the 
Invention is capak)le of displaying information in a variety 
of different colors or sequential illumination of colors. 
[0141] The present invention may be embodied in 
other specific forms without departing from the spirit or 
essential attributes thereof; and it is , therefore, desired 
that the present embodiment be considered in all 
respects as illustrative and not restrictive, reference 
being made to the appended claims rather than to the 
foregoing description to Indicate the scope of the inven- 
tion. 

Claims 

1 . A warning signal light comprising: 

a) a light support having a front side; 

b) a plurality of light emitting diode (LED) light 
sources disposed on the front side; 

c) a controller in electric communication with 
the light sources, the controller for selectively 
illuminating the light sources to create a light 
signal, the controller adapted to vary power 
Intensity provided to the illuminated light 
sources. 

2. The warning signal light of claim 1, wherein said 
light support is flexible and can be fbmned into vari- 
ous shapes. 

3. The warning signal light of claim 1, said light sup- 
port further comprising a back side having a plural- 
ity of LED light sources disposed thereon. 

4. The warning signal light of daim 3. said plurality of 
light sources comprising LED's of at least two differ- 
ent colors. 

5. TTie warning signal light of claim 4. wherein the light 
signal is a revolving light. 

6. The warning signal light of claim 4, wherein the light 
signal is an oscillating light. 

7. The warning signal light of daim 4. wherein the light 
signal is a flashing light. 

8. The warning signal light of daim 4, wherein the con- 



troller is a microprocessor. 

9. The warning signal light of daim 4, the light support 
further comprising a gyrator for moving the warning 

5 signal light. 

1 0. A warning signal light comprising: 

a) a cylindrical body portion having an exterior 
10 surface; 

b) a plurality of light emitting diodes (LED*s) 
arranged about the exterior suriace; and 

c) a contrdler for selectively illuminating the 
LED's, the controller adapted to vary power 

IS intensity provided to the illuminated LED*s. 

1 1. A warning signal light in combination with an emer- 
gency vehicle light bar, the warning signal light 
comprising: 

20 

a} support having a front; 

b) a plurality of light emitting diodes (LED's) 
disposed on the front; and 

c) a controller in electric communication with 
25 the LED's, the controller for selectively illumi- 
nating the LED's to create a light signal, the 
controller adapted to vary power intensity pro- 
vided to the illuminated LED's. 

30 12. The combination of claim 1 1 , said LED support fur- 
ther conprising a back opposite the front, the back 
having a plurality of LED's disposed thereon, the 
controller configured to selectively illuminate the 
LED's of the t>ack, the controller adapted to vary 
35 power intensity provided to the illuminated LED's of 
the back. 

13. A warning signal light for use with an emergency 
vehicle, the warning signal light comprising: 

40 

a) a light support mounted to the emergency 
vehicle, the light support having a plurality of 
sides; 

b) a plurality of light emitting diodes (LED's) 
45 disposed about at least one of the sides of 

each light support; and 

c) a controller in electric communication with 
the LED's, the controller for selectively illumi- 
nating the LED's to create a light signal, the 

so controller adapted to vary power intensity pro- 

vided to the illuminated LED's. 

14. The warning signal light of claim 13, wherein the 
controller selectively illuminates the LED's to create 

55 multiple different light signals. 

15. The warning signal light of claim 14. wherein the 
LED's are disposed about at least two sides, and 
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wherein the controller Is configured to selectively 
illuminate the LED's on each side ind^endenUy of 
the other sides, whereby different light signals may 
be created on each of the sides. 

16. The warning signal light of claim 15, wherein the 
controller is configured to selectively illuminate the 
LED*s to create multiple different light signals on 
each side. 

1 7. A multiple warning signal light for use with an emer- 
gency vehicle, the multiple warning signal light 
comprising: 

a) a light support having a front side with a vis- 
ible exterior surface; 

b) a plurality of light emitting diodes arranged 
about the visible exterior surface: and 

c) a controller in electric communication with 
the light emitting diodes the controller for selec- 
tively illuminating the light emitting diodes to 
create a plurality of visually distinctive warning 
light signals, the controller adapted to vary 
power intensity provided to the illuminated 
LED's. 

18. The multiple warning signal light of claim 17. said 
light support further comprising a back side with a 
visible exterior surface having a plurality of light 
emitting diodes arranged about the visible exterior 
surface of the back side of the light support. 

19. The multiple warning signal light of claim 18 said 
plurality of light emitting diodes comprising light 
emitting diodes of at least two different colors. 

20. The multiple warning signal light of claim 19. 
wherein the controller selectively illuminates the 
light emitting diodes to create one of a single 
colored light signal and a multi-colored light signal. 

21. The multiple warning signal light of claim 18, 
wherein the controller independently controls the 
light emitting diodes on each side of the visit)ie 
exterior surfaces for the provision of different light 
signals on each side of the visible exterior surfaces. 

22. The multiple warning signal light system of claim 
18, the controller selectively illuminating and simul- 
taneously displaying light emitting diodes to create 
a plurality of visually distinctive waming light sig- 
nals. 

23. A multiple warning signal light in combination with 
an emergency vehicle light bar, the vehicle light bar 
having at least one sector, the warning signal light 
comprising: 



a) a support having a front with a visit)le exte- 
rior surface; 

b) a plurality of light emitting diodes (LED's) 
disposed on the visa3le exterior surface of the 

5 front; and 

c) a controller in electric communication with 
the LED's, the controller for selectively illumi- 
nating the LED's to create a plurality of visually 
distinctive warning light signals within the at 

10 least one sector, the controller adapted to vary 

power intensity provided to the illuminated 
LED's. 

24. The combination of claim 23, said support further 
IS comprising a back opposite the front, the back hav- 
ing a plurality of LED's disposed thereon, the con- 
troller configured to selectively activate the LED*s of 
the back independently of the front. 

20 25. A multiple warning signal light system, for use with 
a vehicle, the warning signal light system compris- 
ing: 

a) a plurality of light supports, the plurality of 
25 light supports mounted to a vehicle, each of the 

plurality of light supports having at least one 
visible exterior surface; 

b) one or more light emitting diodes (LED's) 
disposed about the at least one visible exterior 

30 surfaces of each of the plurality of light sup- 

ports; and 

c) at least one controller in electric communica- 
tion with the controller adapted to vary power 
intensity provided to illuminated LED's. 

35 

26. The multiple warning signal light system of daim 
25, wherein the vehicle is an emergency vehicle. 

27. The multiple warning signal light system of daim 
40 25, wherein the vehicle is a utility vehicle. 

28. The multiple warning signal light system of daim 
25, wherein the LED's are disposed about the visi- 
ble exterior surfaces, and wherein the controller is 

45 configured to selectively illuminate the light emitting 
diodes on each visible exterior surface of each sup- 
port independently of the other visible exterior sur- 
faces, whereby different light signals nnay be 
aeated on each of the visik)!e exterior surfaces. 

50 

29. A multiple warning signal light system comprising: 

a) a plurality of light supports, each of the plu- 
rality of light supports having one or more visi- 

55 ble exterior surfaces, the one or more visible 

exterior surfaces having a plurality of light emit- 
ting diodes disposed (LED's) thereon; and 

b) a controller In electric communication with 
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each of the plurality of LED*s, the controller 
selectively illuminating the LED's of the one or 
more visible exterior surfaces to provide each 
of the one or more visible exterior surfaces with 
one or more of a plurality of independent and 5 
visually distinctive warning light signals, the 
controller adapted to vary power intensity pro- 
vided to the illuminated LED*s. 

30. The multiple warning light system of claim 29 10 
wherein LED's of at least 2 of the plurality of light 
supports are selectively activated to provide the 
one or more visible exterior ^rfaces respectively 
with a common visually distinctive light signal. 

15 

31 . The multiple warning signal light system of claim 30 
further comprising a vehicle, the one or more light 
supports mounted to the vehicle. 

32. A multiple warning signal light system comprising: 20 

a) at least one light support, the at least one 
light support having at least one visible exterior 
surface, the at least one visible exterior surface 
having a plurality of light emitting diodes 25 
(LED's) disposed thereon; and 

b) a controller in electric communication with 
the LED's. the controller selectively illuminating 
the LED's of the at least one visible exterior 
surface to provide the at least one visible exte- 30 
rior surface with at least one of a plurality of 
independent and visually distinctive warning 
light signals, the controller adapted to vary 
power intensity provided to the illuminated 
LED's. 35 

33. The multiple signal warning light system of claim 32 
wh^ein the plurality of independent and visually 
distinctive warning light signals warn and direct traf- 
fic. 40 

34. The multiple signal warning light system of claim 32 
each light support comprising one or more sectors, 
the controller independently regulating each of the 
sectors with one or more of the plurality of inde- 45 
pendent and visually distinctive warning light sig- 
nals. 

35. A replacement light emitting diode (LED) lamp 
nfKxiule comprising: so 



34 

36. The replacement LED lamp nrKxJule according to 
dalm 35, said support assembly comprising a plu- 
rality of LED illumination sources. 

37. The replacement LED lamp module according to 
daim 35. wherein said LED illumination sources are 
adapted to provide different colored light signals. 

38. The replacement LED lamp module according to 
daim 36. further comprising a controller to selec- 
tively illuminate said LED light sources. 

39. The replacement LED lamp module according to 
daim 38. wherein said controller is adapted to vary 
power exposed to said LED illumination sources to 
provide variable light intensity to said LED illumina- 
tion sources. 

40. The replacement LED lamp module according to 
daim 39, wherein said LED lamp module is posi- 
tioned within an opening in a vehicle having an 
approximate diameter dimension of one inch. 

41. The replacement LED lamp module according to 
daim 39. further comprising a reflector, said LED 
lamp module being connected to said reflector. 

42. The replacement LED lamp module according to 
daim 41. said reflector comprising a rotational 
base, said rotational base adapted for the provision 
of rotational motion to said reflector and to said LED 
lamp module. 
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30 



a) a base having an electrical connector having 
a plug, said base having an approximate diam- 
eter dimension of one inch; and 

b) a support assembly extending from said 55 
base, said support assembly having at least 
one light emitting diode (LED) illumination 
source. 
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